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K (N H 2 - 3 ' CAACACACCTTAACAC-5' > «3t I 
0. 3 4^ x# y h&fc »9 3 nl) <7) -flaggy;* *° y * U -^tUcJ: 

19, fS-3Mti£ (I) ±IWit (I) fctf ( n ) OW^Elti:Egl 40- 

1 5 o fi ^mm^>mmmm^ 6 o o ju^mm. <oexeru^K 

[0 117] 

m 1 6"™X;K3 4 8™>xff$ o . 7^<D9^(D^y^-y°y -y b 7 *- A^fgffl 
Lfco Ofc^WfcSW&JB (b) ) 14, AF45f7^ (6 3 3^Ilf 

s^n = 1 . 5 2) ^tifti ^-e^o^o .X t; > n- b K X ottf? frfc 7 * 

>^ti i t «t *) > J^Jfi 3 6 4 "n&O^^S 2 5 +/- 5 ™W)|IV'J 
-yfe?<DmMm&&&tt*K$LJ&Ltio »^jSlli, 7'5 7 f7i-A(D 

(DE4410258 H <fc «9 , ^WfcjSWfcJB (b) ±K3fc^WJ-S 

WfcT ai OjjBtiftJB (a) 6 3 3 ™t2. 1 5 <OJSK?^£^ Lfc 

(JBJ?$ 1 5 Onm) 0 ^-?-fg^$bti£K cfc oT — feeoJfcK L^^oTtatJ 1 : 
l-C«$*tS«t^e (a) ^fg-^^^^m-CAFM (J^^ffiUMM) CioT 

[0 118] 



(46) ^2 00 3-5 0 1 65 4 

9 y^thtzo Lt, 1 6 "7-* 'J ^ K (^»M<7?SJK : 0 . 34 

*&^1fji±KE#l 4 0 - 1 5 0 /z^^^R^^ftillJEl^^ 6 0 O^m^gg^t ( 

[0 119] 

1^1 2 

a) ®)|H^E-y a. — ;p 

Ml at1£SL/^>t^7 7 b -7 * - A-\^r*]|£^c7)7ta6. •fe>^ 1 7°9^ h 
y * - A £ rr y \L a. - ^ fWfPfiSi! ^ v a. - )V HJfc <9 # *t T , i:^LT TO 

S^SE^MJS* fctffcte^fllii ( I ) HKItS fr&Kj^fJl^ «t oTffitftS *L 

[0120] 

®j|a^vi-;v a . i) /-t'/f 7 , 7 i ; f 7*-A l . a) 

life v-^f^coE^t-Sfcbfco ir^ty?? h^-i^ft^ft^KSfiJ 

36^*^:51 3 J: oTSISLfco - ^Afgfi, Bi»J:ot»l)it 
& U ^ ^ - y > r A C J: o TIKI ? Ffcf&v^tfcSL 

tc£> C C VD* y(DM^(DX $ *3fc«^aJS, t *. [r] Km&-t 

* m - (D^m jt n^n^a -eBBfi ? n. » - e> T^m^m s k <t •=> t ft * 



(47) ^2 00 3-5 0 1 65 4 

[0121] 

Ijia^vj. -;v a . ii) /-bvt^y >7*-Al. a) 

■r A n J: oTJttl^ *Lfc|@jfe^- KfcT&v><&t!i:SI.3fe*, CCD*^ 5<7)iI©J: 

9° (O^JgP^iHOSLfeo 
[0122] 

ife^ya-^a. i" 1 '" 1 ') /*>f7'7^7*-Ai. a) 

Dammann^^n J; V) , - ^t&^&KfcF LtW^fiMft, ^ ij A * * 

J: ^ ^^&T«ig'fbL7 l Co -b>t^7'7f7*-At:^]<^t6li:*4, Darrmann 
airmann^^^ h&2>ffi*<r>}S- XFWftt KtiLfc-t Z> V V X <dM AJEflt £ 



(48) ^2 00 3-5 0 1 65 4 

[0123] 

«I<+&^«ifeI <7>*J^ ^UlRittfco W*S^*fNi, t*H£#3*U l«i (a) 
[0 12 4] 

Ijla-tv a-^a. iv) /■bVf^57>7*-Ai. a) 

2 5^» D »t:J:^ "JA^^Wfi^^) 6 3 2. 8 "W)®^ 
3fctf-A£, E#2 cm^pg^gf^^^f^m^^t^o icoSfjfe^co^^ 

7t $ - Co ^m^mm k ± o t s^ft^- £ $tm l * 0 

[0125] 

Kft^L&^l-cy 9 ^Wj-jgtfco l*|j|t^J&*fe £ * fc , Z.<Dm±2 1 ^ W, 
[0126] 



(49) ^2 00 3-5 0 1 65 4 

l^y^-iVa. v ) /fy*r-f*7 y h 7 *~ A l . a ) 

?y h 7 * - a *ft^:i*jjB#^iifi5L, *tt*, ifa^ a&iM^otw^- 

h -7 * - A vyfcWsD Wm-e V - -9* ffi * ft «t o T fHBfl L o f flffl t£ & ©la 3 
fc LT 2 5 0 ^Wco^ilttSL*: (»i;^>f^7^7^-A^^) 0 

> mm*rm%:£:W}&ifc<D 2 0%i:iTL/: o 
[0127] 

b) 

(i) #|fe<7>ftPJI2J*^^^[l^#-^fa# (Ausmessung) <E>fca&<£>*fetiJ^ 
(I) ^JV^?££P (f^ifriagf- 3 0 V) ^MtCCDA^7 (TE3/A Astro 
can \ ^Cambridge) fa^ff t LTfffl L fc„ 3 5™^^3>M!ft 

UyX (Nikkor 3511) 0 x C C D ^ y zfKft-* i>^U^W^M 
JftLfco (t>'^ft6 7 9 nm^of^fj^i|(g2 5 nmco^f #7 -f (Onega Optical , 

/*- ^ y J- fflBrattleborough) 2 # £*H& V >X C C D ^ y "7° k <DM , =f"W7 

-f 7'-J -If- v a >8Mlri8W>0&l&K «t oTJK^ Lfcffi^fclfcJBfliS 
-f 3 >K efc& JV^ Ts^^KTM LTmffl#)K-fh LT, 9 7*7 7 

[0128] 



(50) ^2 00 3-5 0 1 65 4 

(II) (flifflf-3 0t:) ^m^tzCCD* * 9 (TE3/A Astro 
cam, Cambridge) ^^^^^^^^ ^ LTfffl L fc Q Heligon Tandem^ 
%%VyX (Rodenstock, 2 X X R Heligon j, 1/5 0") CioTCCD 
f-y 7Kttr&M^UMJ$.U i ^*$k1faLfzo *'k>fBi&6 7 9 ™X tPffiri**! 2 5 
fTTico T $ "7 -f ;v ^ ( Omega Opti ca"l , , s ; — ^ y y -}\\ Brattl eborough) 2 1@ & h V s 

(mmL?zW)&yt*nmUl&frhfci&-rZ>fz#)) Heligon Tandem 

•fe > * jg« vym^* 3cS t- itiBfl L o 

[0129] 

(III) ^jv^^ifl (ftlfriaaf- 3 0 *C) mfcCCDA^5 (TE3/A Astr 
ocam, ^Cambridge) ^^^^g^ tTfffl Lfc„ tiflfiMt^^ Hel 
igon Tandem^i^ix >X|: T^KM*? &iB-%-UMRV?&M&^1M 
Lfzc Heligon Tandem^ v y X<7)-<}<DUfr<vm $tm%*K\v]< 
OteSfcfrfiJK, if, tr-A^ftHRSr, 7 l^;v££lt^ JzoTECItS tL^^coff 

-7^;v^ (Onega Optical, /s- ^ > h ^[Brattl eborough) 2|S:Sf Lt» tf 

h'7*-A±<7>[H[c e±*^ t> * n ai & > if m p£tt#» e> <r>^mM^ik w 

[0130] 

>f - V y ?~f%> ±.cDtim\ZM% , mtfWMM^ 1 : 



(51) ^2 00 3-5 0 1 65 4 

& 2^<7) i/yXfr&tT^com—couyXcDM&KnzWLfzo TfeS&OTfi^&^fi 

tztk. \$$im%*KW:WLZ %itzy*y * - k^?j fa kkr-tz tz 

-oo^?^ JV? (Omega Optical N 679 DF 0 25) lUotML, M 
UZ*ltzibmi L mfeW*itJ-%mmW (Hamamatsu H624O-02-fe V ? \. ) t |E^ 

[0131] 

^4*thiBIE«^e><7>^S:JK^^?a«i-*fe*^ W2. a) KSBftLfcBBH: 
SICJ: ot^r>t^77 h "7 * - A £ x^y ^|RlH^5lS-frfco 
[0132] 

[0133] 

W3 

[0134] 

tfflia) (o^y^ry"^ y yy * - A^m2 . a. iv ) ©ifet^a-^tH 
fctefflLfco ffil2. b. i. I) ^Ifltya-^IjRU, *>t^?5' h 

V) m tf ^ > 7 s ;!- m * -f * BBtil -9- > 7° ;v \K H * , fflttft^ K i3 »t * @ * cr)^^^. 



(52) ^2 00 3-5 0 1 65 4 

— ocdiwi y ;vx £ -f coif in m& Kmm KWJ&-t& tz t> K&m l 

y°y v Y y x ~ J* b l±KMMx\ ^-yy')V\Km<7y^(D^y zSKWZULfco 
WKV? (Cavro XL 3000, Cavro, ^ # ij -7 * ;v - 7^1 Sunnyvale) 

1^1 £*JfeL7t 0 v T J ^v^^yti, TtTiE<0^- (Gilson 23 

1 XL) > — o^±<^v;v^-*H- £>^ir5ft#:^ 

mxity-yy^* mm mm k m >t & r t *> s -e i * 0 

[0135] 

(b) 5#<W^f&ffl£I5KS&£^r-r& 7n-^jv + M 

^llla) i?)-fr>t7*7 y r y * -A £^fl 2 . a. ") co®j|e^ -j a - ;vt £ & 
^^fflL7tof!l2. b. i. I ) wttH^y^-J^ML^o H9££»K£*t 
&fl^C0S^^^.W>^;VcoJII^®fflcOfcfe^. -b>f 7'7 7 r- 7 # - A H ft *t 
T|Pt&> ^ti-Pti4M 1 mii-esv^: 1 mm^gg^l^^ < xp^ £ 5 ^co^f > y° 

>7*;vgI©£Scoxyy};EtLfco *^0. 5 ^ lcofflfi*itJg£ nTt£K1-& v 
U>v^>:/ (Cavro XL 3000, Cavro, ^ # V -7 * ;V — T ffi Sunnyvale) 

fflLt, /h^^t^X (50//l~ 2 5 0 ^) (7)y'J>yt\ f >7jvS^1 
(D&ffit^mLtzo V'J V v^>-/fi, rfj|g<^- (Gilson 231 X 

L) , — o J£Jl J: £>v h^&O 5 — oj^iico^-yy^^-y^^ <b^tr^rl 



(53) ^2 00 3-5 0 1 65 4 

#^c7)— u-e&&o — <>i&±<Dft<Dty m>y°K£ &&Wjk£ y), m% 
& mmx it^r > * t\m em Kmn&tt ^ tz 0 

[0136] 

>t^7 y > 7 *- A 2 . a. v ) Otttya- JVi: t 4j L7t 0 08 

2. b. i. I) ©ftffitya-^IKLfco 
[0137] 

IS S!I ffi S *T 16 * l§ □ -9" > ^ )V E H ^ CD *f > ^ jv X V&m <DttMXtt*Zfrh 

^f^nnvyi' - h^^MLfco ro^V'-hUti, afrflMMHBOfcl&fe 
^tL^ftiBiJEJ^Xfiv^ < o^coftMEi&Sr^fr^-lr^ > St 
^&##<&3tJRfi<jfcEiI3*LfcHP (Mlft&M 1 3™i) £J¥ALT£v> 

[0138] 

f^^^V^ii, Tfflgco^- ft 77*7 (Gilson 231 XL) , ^oj^j-^^ 

<o#<o& *) , H&&M?igXfi-9- > :/JV£ftrME 

[0139] 

m 



(54) ^2 00 3-5 0 1 65 4 

^t^5^7*-A^2. a. v) <DW]^P^-^t t ^KWRiLtco W 
2. b. i. I) <D^km^^^.-^^M^Ltz 0 
[0140] 

#i m k ffi jg «r ffi * m u^r > -? m ^ ^ ^ > y ^ik v&m <Dttmx\±*zfrt, 

[0141] 

7*4 X^>"ifl±, 1$M<D3r- y^ryy^ (Gilson 231 XL) „ ^oj^j-^^ 
[0 14 2] 

00 4 

4. a) ifiWtvt 

1 ) 'J > iiii 326 ml (0. 0 7 0 M, pH7) , KC1 29. 5 9, E 
D T A X 2 H2 0 0 . 0 9 9, #'J ( T ^ U JV^) 5100^ b ij ^ A i£ 2 . 259 
, Tween 20 2 . 2 5 9, 7vftt f'J^Al. 13 9*5^®^^ 4 . 5 'J f 
;vi-C3£^L, l^JVfttv-^ffpH7. 7 KHMfLfc a* * ^ >f ^ 
y ^>f ^f—z^B ymmwi ( p H 7 . 7 ) 

[0143] 

2 ) -9- > y ;W§$t (16*c-Cy-5) : ftiflOEJ^^ fitzjr y a-v - 
CtLtflffift^ 1 6t©MM (^^ r'J *V-tf— > 3 >mffi%Ll*C y 5 - 
5' — GTTGTGTGGAATTGTG— 3' (1 0"'M) ) ^^^Cy5 



(55) ^2 0 0 3 - 5 0 1 6 5 4 

-mm* 'j 

[ 0 14 4] 

3 ) Sft'M I Ift-f * >7& 2 5 0 ml t ifrfb^ f'J^AO. 22 9, ^ 

x. y m*T f'J^/AO. 119. Tween 20 2 . 5 9, * >WA T 3 K 1 4 2 SE&U'T 
MJ^AO. 139 
[0145] 

4. b) nmm 

(i) Wla) ©-irVf/9y W2. a. v) ^ife^y^-JV 

& 0*00 2. b. i. I ) ?>^ffi^7^-;v& hlfKM 3 . a) <75H^7n--fe;v 

[0146] 

^i; $r>f -tf~ v a VittflfTS 1 ) -e 5 5* M ft it L ( 0 . 5 ml/min) , a ^ ^ 
^ y ^jV^Sr 5 frPfl ( 1 nM 16*c-Cy-5;0.5 ml/min) 

o 

^>r ^'j -e- v g >if^5^ra^ti.o 

5 frm&mT%> (0. 5 ml/min) 0 
^4 ?V ¥4 -H- v a 5 ^Wft^i"* (ff¥fft) o 

[0147] 

ftii an t\ t\m mw±. K&m-t&^yv-y'? y *~a<d%j ^ a ft £ 

;v ^ * -fe y xm&-c l Pg-CfBft L *:<, 
[0148] 

O'i) Mlb) ©•b>t^5*;f7*-At, W2. a. v) ^Kife^ v a - ;v 
$:£>tffc:fln|2. b. i. I ) Otfctti^E- v a - 3 . a) «l7n-bJit 

[0149] 

^ y ij $r>f - v a > l ) -C 5 MftifS- 1 ( 0 . 5 ml/min) , ^ ? 



(56) ^2 00 3-5 0 1 65 4 

4f y 5 frfflflyfrl - * ( 1 nM 16*c-Cy-5;0. 5 ml/min) 

o 

/n^ ^ B ViflT'5^l«»tS 0 

S4iI^5M«tSIg (0. 5 ml/min) 0 

v r -r -tf - v g > Mtt&t 5 #w & #-r & ( n wno 0 

[0 15 0] 

)v ^ * -b > Tv^-e i frffi RS-eia^ t 

[0151] 

4. c) 

J^T\ fHI0&4. b. i) K Lfctf^XUhilfcffimZmt LT^C-6 0 14 D 
4 imx id 9 rrmco {gjg HSJtEiife £ M Ltz Q 6X6 Itllfl X fx) — #T <E> 

PMM^<7>»MI^^7^ ^ KM^^t LTfflmLtz 1 , # 

& m$> tz «9 ft cpsj ) 0 
[0152] 



(57) 



003-501654 



* 1: 



m 


i 


2 


3 


4 


5 


6 


fr 1 


14800 


19350 


21100 


33000 


34300 


39000 


ft 2 


15600 


18410 


21800 


34900 


38010 


38300 


fr 3 


14600 


17700 


19700 j 


32600 


32700 


41400 


ft 4 


14900 


20700 


19700 


27200 


36900 


42100 


ff 5 


13500 


16300 


19100 


23700 


31000 


41300 




14680 


18492 


20280 


30280 


34582 


40420 


mwam 

(%) 


5.2 


9.0 


5.5 


15.4 


8.4 


4.1 



[0153] 

Ml. a) ■C«fflLfc-b>t^57h7*-A©»^ > l2+/-3"V)tl? 

£0 1 1^*77 t Lt/7to 
[0154] 

a j* * & £ r n * ft k m u T^ff n mm $ * *: o ijfe xtim^m & i a ^ 

c7)Mt LTcoftMJEi^co^^co 6 X 6 T W £®J&L£ 0 T U>f ±$ «9 — ff f± 
[0155] 

^ -fV -If- v a >XfMcom-C\ JeiTO^P^JEi*^^ *-fe t 



(58) 



003-501654 



[0156] 
m 2: 



m 


i 


2 


3 


4 


5 


6 


ft 3 


27174 


18900 


18230 


17964 


13080 


11943 


ft 4 


27900 


19410 


19025 


17950 


16130 


14500 


ft 5 


26033 


21530 


20667 


17025 


15217 


13000 


ft 6 


24274 


22290 


17949 


16621 


14265 


11700 


*m 


26345 


21076 


18968 


17390 


14673 


12786 


(%) 


6.0 


5.8 


6.4 


3.9 


8.9 


10.0 



[0157] 

fe^-mm. i Rifii<Dm<vitmmK&w%m (a) *<D&mm&te}£mm^< > & 

[0158] 

-4 0 a>$>, ±iaia*#M Lfc5&*s> + 4° «-ft$*£ 0 rwi^u, fen 

[0159] 

i^>J:?J-, F^-^ftTT, tlrf-flliit I coftMEl^co 6X67 W (7)E3o(7) 

% mm® myt®*^ m&m& s *ut „ 



(59) ^2 00 3-5 0 1 65 4 

[0160] 

P"i) iikT, tmm4. b. ii) LT|feD4o ^Lfc© 

to Kg£H 3 9 -7 J- 7*-A±i:fi:ftJttilIIE*©7W HfiMtrt: 

o 

[0161] 

=t 19 ^§^2 5 +/- 5 "^^^S^^^Mf^WiBf^WjBf^SSsptiJi 
[0162] 

Ml 5 

a) -t'/f 7"5n7t-A 

( i ) (Q 1 6^xft$ 4 8 "™xJ¥£ 0 . 7 mmco^vf-co-b f 9 ? F7*-A^ 
ttttLfco (ft&fftK&mttm (b) ) 14, AF4 5#77> ( 6 3 3 ™^ 

JB$rJ£n=l. 52) ^t>*4 txZ>-C*ofc 0 KJ£1£«»itS&D C*^* * U > 
^fcJ:*K ^toKjgK&Jf (b) ±C^«H:2S&Ta 2 0 5 g (a) 
tJt, 6 3 3 nm t^2. 1 5 (Dm^^fkB Lfc (Jff¥$ 1 5 0 nm ) o -fe^T" 
9^h7*-A^ ^-tL^tLMSB3 6 onnco-o(7)SltL^^-#3t^M 1 a) t 
I^HW:BB1fi-e3 kfc^tf fc<Z>T*»ofc (ft£ 5™"xi|ig l 1 ™xipM 1 

2mm(7)^, fg-T-$?£ 1 2+/-3™i) 0 L^L, J^TKlBftl-fctfiate-Cli, 

[0163] 

(ii) ipl 1 6 rrmx g?4 8 n™X J? £ 0 . 7 nw^vf-^ -fc: >^ ^9 y F7t-A^ 
e (b) ) fi, AF 4 5 ( 6 3 3 nm-e^jgjff s£ n = 1 . 52) j^kfc* 



(60) ^2 00 3-5 0 1 65 4 

136 orm&Zfm^mZ 2 5 + /- 5 ™£>^ffi V <J - 7»?<05t»« ifi^g*** 

1:44, RJEB14»*iiiS5itD C^/-?^ (DE 4 4 1 0 2 5 8 

19, 3fc^fi9^aW'5rJB (b) J:t*^i:ii^T a 2 O s ^ti (a) ^Ml" 

£ t , 6 3 3 nm-eco 2 . 15 (JDJSif L 15 0"") 0 fljg^feff: 

T\ 6 3 3 ™i(Olfe^?:|j+3 0 ^AJK"?fl|jfi^jKF# L fco *&- 6 ° 

7 0 ™n (C y 5 <Z>m%i<0-fg&te KftB) <Di8.&<D%:<Dtoft&Xl*9U&&&&Zv 

[0164] 

7'5n7*-A5. a) ( i ) ^tf O" 1 ") SrftitU ^«K^r5/->9^HJ: oT 
Sffltt'V7>ftLf: h -^rvV> 5 0 Omlt^ i oml (2%v/v) 3 - 

^ "J is V )V 3r 3c y° u \£ )V }- J. 9 ^l^l ml (2%v/v) N-^-f- 

;vy^v^nt:;v7^ ( 7 o "C "C 7 w ) ) 0 IkzXMW. 3 frfc 1 sv-^'ja 1 
^^^f K (Cy5-5' - C C G T A A C C T C A T G AT A TT - 3 ' - 
N H 2 , 18*Cy5-NH2) <7)&i££, UTHt^.* *K y 9 (Genetic Microsy 
stems 417 T u,^^) 7*, ^rfl^fll 6X8fi^*f h (8ffx 1 6^1, * # 
y hafefclj 5 OPl) ^t>*4 — o^TH KttiFLfco ^fbfc tt> 
fr^fcSSS^ 1 O^MStf'l 0" 6 M 1 8*Cy5-NH2t^^ i^MI: 
, ^-tl^fl^m 1 **: *3 1 0 OM^l 0#<?X »X*'7 h (Ht#*b 125^ 
> t^kWSESI 3 7 5 ^ m) ^<7) 7 n 7 * T «ftJt# s # £ ttfco 
[0165] 

^frl^pjMffiKj 3 . 2ffixft? 5. 8™^^>i*f b7W*-b>t^5f h7* 
-^±.K3. 3™fflH«fff:7V-<LT, -byf7*9-; F7*-A (i) gd|§^ 

o 

[0166] 

b) yt^m 



(61) ^2 00 3-5 0 1 65 4 

yy *-*u ( i ) nxf o"i) <ox#y hris>(frtb<D$k%fikz&lftM<ox*vi- 

(Genetic Microsystems 418 Array Scanner) Tff illl L ?t: 0 -^r <D tc nb K Kj 

> 2 2 mm) 0 

[0167] 

3 irnmx((gl 2"™ W^^+3° ) ^ v fc*3 It * <fc <9 > 

2. b) (i) (I) O^ffi^ya-^tifi^biJrTftfflLfco 

[0168] 
c ) ^gJ^ 

ft«*<7)^^^3 I* * -e*L^tL^U^7^*n7*T»JK (/^ 

M«fe, -tt£lo%, ^y*f7"7 -y h7 *-A (i) <^*fl}d£f|S^j;^1ti-*tf- 

?n7*-A (i) Kmmzft&umwM<vm&, m^- {^m^t 

[0169] 

fi^TOc7)«^-C(i, ^79 7 h "7*-AJi-cgEK-?-4^ia«f»^Ji©W-MIE: 
J* I - ** >"*?-:/ 9 y h 7* - A (11) <ai&#K, ttfflMi&<DWMKfo^-Wfe 
^tt^^t>t7°7 7 h7*-A (i) co^J: «9 *>&MKM^$kyt^&1& 
mz^tzo M$tt/c*I^#^T-e(±, ft^i$fc&Kfc«SEJB (a) 

t>t7?f h7*-A (i) <7>#^, tL<»niH s t 



(62) ^2 00 3-5 0 1 65 4 

9v>fc#>\zm-6 o oftBt-cmzztz, ^ nm^yx 

h - * * L o -r^^etj k r& c i t # & o 

[0170] 

H D^7pi - 9 ^^-Ti> ~ty*f7°7 y > ^ * -A (i) cnm^, 3 

it<ommw>wm (a) fcW*&#-r*o l^u w^s^m 

[0171] 

T&iEf*'ft^-<Difcfi, ffljSi-ftv^ffilli^M (1 0 ^^^co^-^-e 1 53— 1 0 %<d 

[0172] 

, £*L*>c7}f&#T> S^M^feSLt 5 ~ 1 2^1-^*4 it^l^ i £ * 
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[||3] 
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7° 7?f7*-A 
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7* 7j47*"A 
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10 # 




196 +/-34 


905 +/-228 


541 +/- 21 


1511 4/- 83 


4097 4/-263 




253 +/-8 


237 4/-6 


86 4/-5 


241 +/- 15 


683 4/-47 




144 47-4 


164 4/-2 


19.8 4/-0.4 


30.5 4/-2.7 


62 4/- 12 




14+/-0.3 


5.5+/- 1.3 


27.3 4/-0.5 


49.6 4/-1.6 


67 4/- 8 
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(66) ^2 0 0 3 - 5 0 1 6 5 4 

mm 0 ] TO 13f 12H6B (2001. 12. 6) 
[»*fIE 1 ] 

a^ftMEM (d) Xtiv^ < o^ftMEi$£^-tf^& < t t> —oJ£Ui(Z>«:£lfi(l 
Kfri-jrbtitzJiyjx y h (d' ) frh<o— ^J^_h^;v^ #--b>^^^B#?IS^>^ 

b) mit (b) <r>±<r>m-<r>^m^mn^m (a) 

>h (d' ) comm^&^xmwtmK^m-tz>^m& (c) £*ru 

tmmi&^Xit-tyj y m*3-ci&£u is^Ko^es^SK** (a) k 

^# 5 > gEtHHOEttXtt-fe^* v >^W»»'*v»TjtiKa«i^^i|-?-&^fflPit (c 



(67) ^2 00 3-5 0 1 65 4 

*5 V h 7 * ~ A o 

tttznmmt u) x»±^ < o^ftMEii&£^'fr^& < t %-^\>xt<D*iy * 
y h (d' ) frh<D—^&±<D)p^*^yx<Dmmmfc<vtztb<D j ky*r7*7y}- 

y * - Afiof, 

b) is (b) <^ji<7)»-^3fc^e<i^aw** (a) t£^ru 
te^mm. (c) £;nru 

Xli#J6fc<E>BfftE£ (e) *#T*3fc^E*SE&*'£*, 
< t ft il!) Eis£ 1 6 «9 . 

ftm&&*x\t*r* y m*i-c3££u uR«S[i&o^e<j^3SK&jg (a) k 

^ftififlE^c7)ffifIH*3l/^Taii^^^ifl-r&^#^ (c) K£vXZ<?> 

[w^u_3_] -oj^±(7)ftMEitx{i-b^^ > y commute ^xmrn^K 

J-Bmi-t L < fiSWitt LT1ET*4, W^^J_Xfi_2_IE^<7)^>'^-7^ y 

h -7 * - A 0 
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[ff^jJUJ m (a) <fc 19 4>^jS*f^S-WL, JB (a) t^MLT^i9 
> IPS 5 nm ~ 1 0 0 0 0™, jffi L< (i 1 0 n" 1 - 1 0 0 0 ™<oJB!l<*>3fc#fcJfcj£(JI! 
&® (b' ) *>>\ ft^ttdaWfcJg (a) 51 CJ 5 (b) wiicfft^^, gf$ 

S 1 ~_3_<z> v> Tti^ 1 2gfESt£> -t -7**7 y \-y * - a 0 

fclC 11^ 2 0 0 ™*7f > Sf £ L < fi 2 0 ™>5fc»l<^#^HEallJl ( f ) **3fe^fi9fc 

(a) jiMfctstu xjk^vkm rsafi 

[W*U_6_] M^JK^t^fcftaEM (d) ^\ $fF4L<Jd\ -TV* 

9 7 h "7 * — A o 

(DNA, RNA, . . . ) fi.W&mmUfo (PNA. . . ) , 

Slft^U i£*l3*Lfc£§#, **i£>?>E#^ t£#^#1-&#LJI> r^x 

7° 7 7 h 7 A Q 

X i A *° 'J x. <?■ v y 7 U 3 - /u tf> t> £ * » <£> -f # ft] ft \ t e, ti I tM EM 

(d) <^WH«^Sf$*L4, fi^Jj 6_~ 7_m*T l ^fS^-fe^T^ 7 h "7 
# — a 0 
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[ff^IJjn ~<>&<±<DigkJofaKQ'tf t>fii£ ItilO Kit m K -b > ^ "7° 9 

S 1 ~_8_C0 V>i* *l3&* 1 £gf£ttC0 t>t^7 7 h 7 * - A o 

[W^M 1 0 ] 1 0 0, 0 0 -ecoftMEi*^^ JfcjnSeH^iglt £>*t 
, -o<7)fti|lJ|Ki^0 • 0 0 1 mm 2 - 6^(7)011 £>> f»*^ 1 ~9_m>1* 

[If $31 1 1 ] tfr^flliS (c) ^J-^jlfflc^[l$ft&^X(i#mii]*fl§- 
IfjfcS 1 - 10 frl^ 1 :®fSS?)-b7^7°9 ^ b 7 A Q 

[ffi^j^ 1 2 ] rn^-mm (c) ms^a^^e (a) 

[jjj^g 1 3 ] fc-O^ttfc&WfcW (b) 60#M^\ **7XX 
Ji, tzhk. WW 'J * - -h, # U >f 3 K<> t < fi*° 'J 7 ^;V7 7 7 'J V- h 
^^^^^^^B^^afcBTSat47°9^^^ 7 Sr-frtr, fl^JH l ~ 1 2 <pv>1* ftfr l 

[n 1 4 ] %~<D%^m^mmm u> «^2j:n^iv> 

> m$tM 1 - 1 3 (D^-fjlfr 1 xSfef^-by^-T^ * b 7 * - A 0 

[mmM 1 5 ] ^-^3fc^W^3SM*e (a) T i 02, ZnO, N 

b:0 5 , T a 2 0>, H f OiXliZ r Oi, ififtjf i L< liT i OiXliT ai Os 
Iff^II 1- 13 <7>i/^TtL^ 1 JgfBf^-b^^-^ y f7i-A c 
[IB^ 1 6 ] ^-cO^^^^Jg ( a ) 60)?$ ^4 0- 3 0 0 "", 

U 4 L < (4 7 0 - 1 6 0 rm-C**, 1 - 1 5 (Q^-ftLfr 1 M^W.<D > 

[ft^Jg 1 7 ] ft-? ( c ) ^\ 2 0 0 nm~ 1 0 0 0 ™W>MfflR& 3 r™- i 
0 0 ™ fflKlilO nm~ 3 0 ™<D&m& £ , fjf^jg 1 - l 6 <p^T 

ft.** 1 ^laS^O -fcVt^y h7*-A 0 



(70) ^2 00 3-5 0 1 65 4 

xmm-rz iH s t^ was^s tLfcu&fe^fcSi lt 

TO HferiSS*L4. Igsfcg 1 X tiff ^4 - 1 6 V^-fflfr l^fEftO-fe^-fr:/ 

[ifrRg 1 9 ] tg-T- (c) WIS^^tt^ljfe^^M^lRl^ML'C^F 
frfc, ffi^fflfcllfcil&^iES ft 1 8 fflit<£> tn^y 

a) 4 i -e^f5jffH^^fijK^j:oTfijfp-rsit^-e^SN'^^7>^jse^\ was 

1 Siait<7>-fe >t7"7 y Y v * - A 0 

[1^2 1] OSfc^ttfc&WfcW (a) <&J£3fc**«geW853tf> 

[Mg2 2] (c) H^fXBW^^0 7^V 

Hovj - 7^X14*1 W *f W S 41 (a) K£^TJHJR 

[ifrftg 2 3 ] n ja it * TO * K~?z>tz£>%.xy/x\**r>'7 * 

^**±t-K»te>*tTV^2>, fjjfca 1-22 (DV^'f tl^ 1 Jgiagc^^>^~7°9 y h 

•7 * — i^o 

m$tM l - 23 O^Ttifr l *Rffift<D-tr>^:/9 y F7*-At, 

y h 7 * -A±cr>~oJ^±^)ftME±^ (d) j&> fclfc-r 4:56* JD££M" 



(71) ^2 00 3-5 0 1 65 4 

[ffi&m 2 6 ] JK^-by^Mffl^ (c) Xit (c' ) K 

&-c*tt£ 24-25 m^-f tit* i ^faftwafc^o 

tmfeMWk Lxmmzii&, mmm 24-28 <p^f^iaiEft<P3fc^e 

(c) KtgtfStl,*, l^JgSEa^-bVt'/^y h 7 * - A £-^-frfj;£:fl 2 9 
^ 2 4 - 3 0 W-fflfr 1 £fE«<7>3fc3^o 

^«j^^-r*^46^>^7-r *> t < fi*y ^n* XliE&fefc L < i± 



(72) ^2 00 3-5 0 1 65 4 

^MtM. —i£k±.<DW}&%MkW3iMl -23 W*-fflfr l^iagcQ-b>^7 g 
7 7 h 7 * - A t © S S^/Xlit-b > t y 7 7 h7*-A fc— oJgiLJi^fliS 
Iffsfcg 2 4 - 3 1 W~fflfr 1 g|Eft<P3E£fe&o 
[fff;&:fi 3 3 ] E»fe3fcj&< 1 fsec- i o min^ngpg^/N'jV^-eKIt $ *U ft 
lH0E«*^Ol&3fc>&*l^|IB5^Wl-ffiilI$*t*, Wt^M 2 4 - 3 2 ti^ 1 g 

wjb^s h % & mcoyt^mmi ztiz, m^cM 24-3 

[ iff & ^3 5] ^ <d m s ^ 4?) c7) 1 1 m mm t # m# <d m sg<*> * *> <z> w- 

-om±coffrIiJE±*-eM-^^*tt?tL^, l^g2 4 - 3 5 cov^Ttt^ i£IE« 

[M^TJ 3 9 ] t>ty7 7 JE^Hlj&R O^ffiOjiflcT) 

M-Cft^StL*, f»jfcg 3 6 - 3 8 W-ftLfr 1 ®faa<^3fc^o 

m$CM 1 - 2 3_<PHTtlfr 1 1$3SM.<r>*;'yyr-7 t ?-y h 7 * - A „ 
M^^ 2 4 - 3 9 ^V^-ftL^l^|e^(7)*^t, 



(73) ^2 00 3-5 0 1 65 4 

-loo/. i?)#ff ggaag4 oiaftoo^^o 

it -t ^ y > ^«#1«<7}3§£% i at e> r»1 P:W 4 L < (iff r fc X fi^J r t 

[ it * 144] - o u _h & nn 5g <r> tz tb <d mm <r> m k mm ? *l 

[if jft%4 5] 7*9 y >■ 7 A±<E>4?fc < i: & ^o^±co^^fp] fcfrtf 
^tLTtftiaOE^ (d) XH^ < o^tHBDEi**^«>^«r< £ fc-oJ£Uio«|:fr 

[pjn^jt h tLfc-ty* y y (d' ) ?>T w oj&Uie>;u 3 * isl 

* -fe y x mm k x z> m v$fflfe<D-%&-c*> o t , 

b) t, §ce (b) <D±<Dm—<D%&mK&m%m (a) t£#u 



(74) ^2 00 3-5 0 1 65 4 

fc?mm. (c) srwu 

XJi^fifcoKWE^ (e) ^ttS^lW^^*^ 

gEfHBIIZttXIi-fe^ >>«Dfl58f Hfc ^TitiKfl9HgEPi-& tfr^fflfift (c 

[IM4 7] (i) ^ifQK&stLfc;^ *-ty*mL < ii (2) 
a9»-2K*JB (a) fcj&B^Sft, tS-^fllit (c) i:ioT^3ti*)i'^ 
•fe^XliW^g&fl* (1) SO 1 (2) <7)^^ ^-fe^^Srrai^t-W-iBir*, 

[W^^H 4 8 3 — o^ftiBHEi^rtJl^/XJi^ < o^ff$JEij£^^tT 

jv ^ * -t > * ^ $ij#p pt gg ^Ecio t€# wmoa ovx « 
tny^-rw*? \syv*n*.x\±mwct%>, mMM 1 8 ~ 2 0 1 

?*«fflt4, 4_5_- 4_8_©Vif 1 S?at<5^o 

[fif^ijls o] >i/3 frffitt&vsxte, t^ts-ea, # 



(75) ^2 00 3-5 0 1 65 4 

¥toxt*&j&<Dmm&m<Q&&ffl¥<v-^x&±®¥#ji> l < it^t^mxit^- 

[ft^ji 5 i ] m-<v)i'$**yxmmtmmx\mz:2>m&i8i&Rv i m 
mxtem%&%3b$i&<7>mr.xi± j tti&ji<D)vz ^t^^imn, at^t 

Ig 4 9 - 5 0 <D^-ftlfr 1 SIBitO^ffio 

>*mm t m cua-cmm-?*, m<om&-?$k%i-rz> > stages uag^fe, 

[If 5 3 ] MHbil&$k3hm®-<7)MfeX^? Y )Vk$k%:K^? hJVfc 
[3»$g 5 4 ] LTi <»-^^f4^^$#fri: Ltf<» 

[Mg5 6] -o^±oojv^ ^JkU £ /X\$W}&m&'?<otfcm j f3'<r> 

[ffi^jg 5 7 ] l < itmm, l<\±v ay k\ * v- ml 

SO & L < it [K^f-ify? , t'J^ntf F, DNA^KiiRN 

AXf7> h\ DNA^KliRNAiUft, g^, SIMH^<> L< filSWJ 

*69Xii^fi9^ins-r4fci&<^, ft ^ 4 5 - 5 6 ti^ 1 mmu^^m 

o 

y L < j±mX(4IPHXti5fc^Wt-»ofc?0[#x»i^ie7lcXJi±l« 

X(itt^fflm^X(i^M * t> L < J±^n^r^"^n^-r*i^, feft^fcHBm^fc 

4 5 - 5 7 <PV>-f ftfr 1 :®f£®?)^v£o 



(76) ^2 00 3-5 0 1 65 4 

vmm, lifntex * y - - y y%. zm$t k & \f & y r ;v ? -f a ^fiff^Tl osiSi 

iss^m, s#<*>»m:, ms^m^u 

4 5 - 5 8 <D^-fflfr 1 Jg|2Eo^c7)fifflo 

miE-fim mm 

[000 1 ] 

#3fciKfi, -tyy-y^y ^ ^ * - a±<o— ■o£k±e> ft fflK&fr h<o— oj^±co 
MJ5g £><7X <753fc^e<jt-389lftJB (a) ^\ S (a) =fc 
>9 MSv^I^^ir^McS^^I (b) <^±^36>4^Sg<^, ^sSriJB^ 
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[ 0 0 0 2 ] 
[ 0 0 0 3 ] 

[ 0 0 0 4 ] 

(Dffifr&l&^y 4 - JV KfcBftf*L4 0 (J-^*^-fe>M <7)5il£ 

[ 0 0 0 5 ] 

&m a« a & & k mm ztitz -c* * 0 

[ 0 0 0 6 ] 



(78) ^2 00 3-5 0 1 65 4 

*-tr>^<7>3fi|iIXfi'f§#^ Z >f*7t>y Fihco5fc#^^ffl-r-2» t 
tt-Ci-&o ^ W > dfc|gc7)^^ & £ 0* ;v 5 * -b > ^ fflS XfW&Mft. 
fc03fi*#*>*<^*fMi, jtlft, fci: X.«@#fFU S 5 , 4 7 8, 7 5 5 , U 
S5, 841, 1 4 3 , US 5, 006, 7 1 6MUS 4, 6 4 9, 2 8 0 1: 

[ 0 0 0 7 ] 

[ 0 0 0 8 ] 
[ 0 0 0 9 ] 

y <om&, mM -f 9 y *-et£if¥$ ft fflsfc £ T 3S*tha#flH 7*7>ft 

[0010] 

) fc»lC-oJ^jKOjB^»^*«ffl-^4m*<OS#^* ? , fcfcjttf, K. Tief 
enthaler^ W. Lukosz^ [Sensitivity of grating couplers as integrat 
ed-optical chemical sensorsj > D. Opt. Soc. Am. B6, 209 (1989) > 
W. Lukosz^ Ph. M. Nellen^ Ch. Stanrn, P. Weisscr, r 0ut P ut Grating C 
ouplers on Planar Waveguides as Integrated, Optical Chemical Sen 



(79) ^2 00 3-5 0 1 65 4 

sorsj ^ Sensors and Actuators Bl, 585 C1990)^^T. Tamir, S. T. 

Peng^T) [Analysis and Design of Grating Couplers] ^ Appl . Phys. 
14, 235-254 C1977)fc*a«3 *LT^ *<, 
[0011] 

> tz t tf&mmm^ f*+^-cf*&^ itt^s 0 

[0012] 

^ ^-fe^x^-xco^i^J: 19 ig^Tf&& tSfcWo ^^Wit-eti, ;v^-tr 
[0013] 
[0014] 

PJ^i"^ /c^^^If^^lWI^^^-r^ 19 , tzbk. IfWO 9 0/0 6 5 0 31: 
ie«^tLTV^ 0 |^^$ffl#-C#ffi^ tlTV>£ag$Eg{iJ¥£ 1 6 0™«- 1 0 0 0 ™ 

[0015] 

c^t^^J^ tLTV^& 0 Biosensors & Bioelectronics 6 0-991) 

, 595-607(7)f^*:^\ 7 Sl JXA^fiLTl|a-Mrt^t?,, 2 Ifl-f * > 
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[0016] 
[0017] 

7)l<* >/*?MA<D 2 0 rMk LT#£>tL& 0 .1*1(4, 

[0018] 

*g|#fF»5, 0 8 1, 0 1 M4*Ii^?*L"Ci/^o 

SEJBJ4, H? 2 0 0 nni^l 0 0 0 «9 , ^COi 

[0019] 

W09 1/10122 (4, ftfe-Nfr^fc, JfeaWt-(t*Lfc^#^fc*-^tf 

? (i 2 0 0 nm^^^_ x f4$J 1 0 0 & ^ § & 0 £*L (4 

&V^ 0 ltU4, Appl. Optics Vol. 29, No. 31 (1990) , 4583-4589-^% 

ZtLt> (7)^<D^fc$j]*f<DT>- ^ ( 6 3 3 nm i? 0 . 3%X^5 1 4 nm-c 0 . 0 1 % 
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[ 0 0 2 0 ] 

m^-ty^-co^i -^<Dmm3M-^i±, Jfxm&mmmnt Lttfflti, ^ 

[ 0 0 2 1 ] 

o fcfcxJ*, *S#ffFlM, 6 4 9, 2 8 0fi:it S#JiW«E«te*^R9t14 
tO#JB^*«fB«?*LTV»4o «ff»5, 0 0 6, 7 1 6 

[ 0 0 2 2 ] 
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[ 0 0 2 3 ] 

5 / 3 3 1 9 7 Kit, mm^t^mt LX<r> U V ~7%^K J:oT|S^fI 

tx.ii\ W0 9 5/ 3 3 1 9 8 ^ffl«S tLTV>& <, 
[ 0 0 2 4 ] 

m^^l^tT^i: LTf[:iffltWO 9 5 /3 3 1 9 T&tWO 9 5 / 3 3 1 

[ 0 0 2 5 ] 
[ 0 0 2 6 ] 

fcfc&tf, WO 9 5 / 0 3 5 3 8 JliRaGftJB ± K , iHY&S ± ?) ^ - ^ 

?«lTt^ 0 fr#rtt$M&<Z>l»I£tf\ ^*f*tSfe»*JK<7)l!5Sfci: LX<Dmti-£r 



(83) ^2 00 3-5 0 1 65 4 

[ 0 0 2 7 ] 

W0 9 4 /2 7 1 3 7lt tzkfLtt, *^fcjfcKrjfe 3 LtM 

[ 0 0 2 8 ] 
[ 0 0 2 9 ] 
[ 0 0 3 0 ] 

^■V^SSifeJ- J: -oTS&jSStL* (Glastechm'sche Ben'chte Vol. 62, page 

285, 1989) 0 ^^^^K-y?ttfc^ j r^;v<7?'+ i -c®*f^<7?^-f^^i^iD^ 
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[ 0 0 3 1 ] 

SPIE Vol. 1587 Chemical, Biochemical and Environmental Fiber S 

ensors III (1991), page 98-113-cj^ R- E. Kunz^ ftti£L£:(D~lbWU s 

mnmtK m-<D y * - ? -cpw^s ti& %-m<D7< § $ m^Mm-m < tz 

5 * -fe > .x ftiWI * o 

[ 0 0 3 2 ] 

WO 99/13320 -eti. < £ o<7>Mfc*3^#£*fc(H-*-*fc**> 

O^^ilftjOiDS^IWriMjlfflSWO 9 9 / 1 3 3 2 0 |W| C < 

Sfeit (WO 99/13320 H^Jt&^^HS^T ^^^aSt&l&fgjt) ri^x. 

*jiJ:HBBia-r4 t ^?^li4v>, * > 7 ? y h y * - J* Ji<Dtt 

so e> coit7i*c7) ng ©jia $-^s^n^h-^^p^ c^^nt £ fix v» 4 

[ 0 0 3 3 ] 
[ 0 0 3 4 ] 
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M*WO 9 6/3 5 9 4 0i:it Kw¥ilii 

[ 0 0 3 5 ] 

ui'oT, -7 - -v * Jf -r x i± ft m tz vj (?) 3f * m 

[ 0 0 3 6 ] 

H^^-f -^vQfBtOT W ^-e*4 e fcUtf, *S#if»5, 44 5 
, 9 34^ (Affymax Technologies) -e{^ i qz^-fe - h )V^y 4 ~ ■f- 

f 1 0 0 O^S-j® 'J 3"* ^ F<7)T W3&*3B«3*U #ltff* 

[ 0 0 3 7 ] 
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[ 0 0 3 8 ] 
[ 0 0 3 9 ] 

jRo^Sr^rr*ifc «>TS*o P ® ItM E M "CIS 4. L > ® (a) KS^S ;v 

* -fe > * SSL ?«^7f-^l&C«^?iit H & & ItilO E±j£ £ 
#it (c) acf (c' ) cioTS^c^ts^t^t^o M££f1iI!)Eis£Ji 

[ 0 0 4 0 ] 

ytm&i k mM tamtam k mm&z n& n> ^ * -t > * :«i^ts:^«ii: 

oT, te^Sil (c) Xi± (c' ) f±, l^f tit rtg^M^M? L 
[ 0 0 4 1 ] 
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, & L < ti£<tWXte^l»li^it<^0^bK £ oTjififei - * - 

^Sift/I^JHy ff'fXC J; oTftlio -tr^^y^ y b 7 * - A ii, #^|rI 

©■tvt^? h7t-Aj:ni oo, o o o-ia* -re>wnizi*£i£»t*> e: 
714, — o<^fHBi2«(i, o. o 0 l ~ 6™t<v~m%M *m-TZ>z fci^llo 
[ 0 0 4 2 ] 

oJ^±<7)M^ft^U'^^ftMMii& (d) Xi±\<*<vfr<Dm®KiA&'£tr&% 
<bi)-^l&±<vm^\v]^<frift>tltz-ky*yy (<T ) j&>&<*5 — oJ2JL±OJV3 

O^WKSK&JB (a) 3&«, JS (a) J: «9 'Mftv^fr^co^— comfit) 
t^Bj!&Jl (b) e>±fci* 

Xii^ < o^^ifrliJEit^^tf/^^ < £ & — oJ£Jl_ke>;Ht#|R|K:frlt fctifc-tr^* 
>b (<T ) ^WjBKr^v^TjfciKfitl^geur*^*® (c) ^JfTU 

< ^-oJ^i^^-fpin^t^tLTtrftMJEJ^ (d) X^ < oa^tNHO 
Ettfr^tf^fc < t *>— •oJ^±<7?«^'|f(iH^tte>*Lfc-fe^jt > b (d' ) ^^L 

Xli#J&S>BfftE5g (e) Sr^Ti-i^K^ciKK*^*, 

< t ftPJEM 1 6 «9 ^ 
tH«IEi**Xtt-fe^ y M*3"C|&£U Ii&l»?)3t:fKli:i8IS4S (a) K 

mnmm^xit^^^y h^mm^is^rmmm^m-r^^m^. ( c 
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?9 h 7 * - A "C* & o 
[ 0 0 4 3 ] 

T*t>*>%:&mK&W%:m (b) tA^, «r?fl|jftfcfiMtfcfr4 t 
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^ffif^ D, Rosenbl att co [Resonant Grating Waveguide Structures] 
IEEE Journal of Quantum Electronics, vol. 33 (1997) 2038-2059 ^ 

[ 0 0 4 4] 
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^^®|a©ti^#% 3£KI±, ifc^^jSW*® (a) 21 (b) o&JPSI 



(90) ^2 00 3-5 0 1 65 4 

m<Dim^ K «fc o THfe«JtBjb i t So t x. M £M*2g'l£ 9 
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a *a ^ <r> mr\tik & <o iEm ft m m k n -r & m * £ mm -r & tz t> . m ^f- 
am (c) *>\ © (a) *<vrt&&2ftfcft<7)teftj3faKttL-cspftximmK 
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[ 0 0 6 1 ] 
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^-^^WJ-jSK'SrJB (b) <DttPc\t, XJTsXteti t x.lf*°'J 
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[ 0 0 7 1 ] 
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[ 0 0 7 2 ] 

fio. 2 J^T"C**it5&*5J* Lv^o 
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- a ± nig it £ *L4 & t> tf, at ti^r^ D Jit § & 0 
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[ 0 0 7 8 ] 

mm (c) xii ( c ' ) K&mzft&Khtf, -e*ui«j-c&s 0 

[ 0 0 7 9 ] 
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, JfiL< fiDammann^^.-e^^ miff ^§?^XfiSf 4 L < fiv>f ? n U 

^X7V^fT^-&a^I|i:J: oTTU^ftlM^-ft&S^^^c^ 
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Sit^mcftitiii^jf i lv>, *<Dtztb, ftfcx.ifccD*^9, c 

S o 
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[ 0 0 9 0 ] 

-rate, o. im~ioo^^$«W4. 
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gaPM<^«#, *l&9!<e>##r*li, ^>"/jvEH^, ^StJ^M&Jl (a) 

jg m k mm s *u $tm urn, t mm $ * e> ti & &g|g ^fc*^>EH*K»tf 

[ 0 0 9 3 ] 

frtffcftfcWIBIEtt (d) X\*b* ffl®%.i&&&tt& ft < t &-oJ^_Lct> 
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m-v>ft&#>K&w%m (a) m (a) x^^i^m^m^mr.^^m 
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fo^mm (c) sr^rt, 

fill M t ^ftk 1" £ "9- > 4* <7) — ^ ± co fr$r SttSUX (i teS CTJ 
Xli^&oEMfe^ (e) fc^fc^K**^*^*, 

< ti> tmmm 1 6 #-e& , 

[ 0 0 9 4 ] 

Z<Dtc®, ttWMi&<DW}feft&^nm. (c) i:ioT»i:i|^li:|S 
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*^co±ia^feii, (1) miofaK^ZtltDV^ ^-b>7Xli (2) ^^^J 
i:2W41 (a) ^fllii (c) J; o WiB^S ft& ;v ^ * -b 

v^XliW^SB^ (l) RV (2) *-b>;*£|W|B#^ftM-r& - t £rT 
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«^co±®(±, _h|S^Ma<7)^-r ft^<75;fc^£. ±fE^*S!*?> 
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-e^, 3 0 0 ^-1 10 0 nmc7)^^-e^^-^;V^ **>*Xli£3feftUlfc£'ffiJB 

M^otU^U ^#^S^<^X{i^^y^-e^oT^ <fc^ ( 

W. C. W. Chan^^S. Nieco [Quantum dot bioconjugates for ultrase 
nsitive nonisotopic detectionj Science 281 (1998) 2016-2018) 0 
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t < ^^b#&5X(±^isft^^^^^a^^^oXfi^ti^&9^ l < 
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[0 10 3] 
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Xh5> K, DNA t> L< liRNAlfift, ^iti^i L < liMH, 

mx it fc&mm & * ¥ m k t %> o 
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St&l-fc-^V^/Wi, X^<7)#:^ i: x_ JfiL?&, JflLff, JfiLlt, U V^$4L 
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[0 110] 
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(IS 1 6^X1? 4 8™iXj?£ 0 . 5 ™n<r>9^<D -t y *f y° 9 y r 
Lfco Ofc^eSfc&W&JB (b) ) Wt, Corning^ 9 ^7059 (4 8 § rm-e^ 

jg$f^n = 1 . 5 3 8) *f>44 ^ fc c ^bT>3- r K «t oT^5»£tt 

7t7* M/y^fTlfctifcl (b) S;jHn^97-f-l3fcLfc©^, -fe^:/ 

it k «t 19 , mm 320 1 2 +/- 3 mv^B 

Alii I) StfgS lmmxHiMl 2 mm (te^flfj£ll) <£r+#rc* *K te^H&aMr > i?- 
7° 9 y h 7#-A<D)lf^<£*SK#LT¥fffclfia£fc£>-3fco 2 0 "m<7)tAlffiIJEB^|-e 
Elfe3fc*t*l*§-&U (a) ^TiNT*-**:*, CTM-b^t^y? r 

, 3 0 Ot-Cl^Ht (■fW* l J>$ r ) itClt), 36^69 J^SK 4* ( b ) _h 
l-3fc^fefi«j^aW**aKJB (a) ^MtSt (R- E. Kunz N 3. Edlinger^ 
CO [Grating couplers in tapered waveguides for integrated optical 
sensingj Proc. SPIE vol. 2068 (1994), page 32l£^0S) .488 
rm-C2. 3 1 7 com#(*¥Z^Ltz (Jf)£3 1 5 0"") o te^#i&J&**fc*ffiK- «t o 
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fm (w,^mijmmm) i^otihu, &t<^j (4. b) tHHJ^-cta, 

(I) ®*a^^±g^ftiIOIK^, (I) £ (II) b<DMK$L 

WatKMl (II) J: »9 4)i:Hl£M-r^Brt^? £,&&ftMIKi£Xte 
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/7n7*-A»L, X ,f y y 7 > C J: o t Ifflt -Cy 7 >ft L it (* 
)H--^yk> 5 0 0 ™lfp 1 0 ml ( 2 % v / v ) 3 — ^ 'J ->y;^^fy^nt:)V 
h U * b ^r^v 1 ml (2%v/v) N-^f )Vy^ V7"n k'jVT5 > ( 

d = 0 . 8 8 1 9/crn 3 , m- 4 4 0. 5 9) ) o , 1 6 

K ( N H 2 - 3 ' CAACACACCTTAACAC-5' , : 
0. 3 4mM, X*'-; h&tz «J 3 n_l ) ©M^f I<^X *° y ^ tt* L> ZtlKX 

*^«jft (i) i^o^^-Sit (i) 31 a 5 (ii) <^w<^g:«^iic#i 40- 

1 5 0 pWDm ! S\ I lJ&<DWrfflKt&& 6 0 0 n^<OWM (t^kW) ?)6X67Wi: 
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Hi 6 f^X I?4 8 nrnx J¥ 3 0 . 7 mnv^vf-^ ^7*5? f7i-A 
Lfco S# Ofc^fcJfc&IBfcJB (b) ) J±, AF45^7X ( 6 3 3 ™^CO©*f 
spn = 1 . 5 2) fcco-e&ofco ^ > =r- h Cto TSi $ ftfc "7 * 

M/y^M?8Hfcl (b) * * n ^ 9 7 ^ - g t£ L <Z> , iSj^ft^a. y ^ 
> ZtizXV), MM 3 6 4 2 5 + /- 5 >W)^ u V - y 

E 4 4 1 0 2 5 8 £#BS) (b) JiK^Wi:2i4 
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t&T-«it±^E# 14 0-150 ^ m ^mSRB<^fHIM±t£ 6 0 0 ^ "i^gg^ ( 
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a) ©fe-t^a-^ 

7 * - A £ rr > t> a - * W&m%& °E v a - ^ fcflfc 19 # »t X , t:f IT ¥ff 

&i«it&^&£^*§-Tfliit (i) ^sits «t o -cuit 3 *l 
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#-#&fH«ILfco WiB#«>#«tfa t LT- 3. 8° <7>^JRSrMSL3to 
[0 116] 
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ntLX-3. 9° <Dft8t*mfeLtz 0 
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f-y y^^i-^M^-JK^^^B^^tttTto *«ft6 7 9™&t^isfci|iS2 5 
nm<7) ^ -7 ^ ;p ^ ( Omega Opti cal ^ / ^ : ^ ^ y y >y\\ Brattl ebo rough) 2 f@ ^ <b 
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CffflL/co W2. b. i. I) Oftffl^a-^IRLfco -fe>t^7h 
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£ fcOTzfeofco ^>:/JV^?>$tS f± 0 . lnrn-e^,^, ^ y y' )V^(D±^W.k 



(113) ^2 00 3-5 0 1 65 4 

'J>y?K>7' (Cavro XL 3000^ Cavro^ ij -7 * jVr-Tjtl Sunn y va " le ) £f£ 

fc^ttLfco rPIRO^-- (Wilson 231 X 

* mmx > y?v £ ft so em k fatt * £ t ^-e § tz 0 

[0131] 

±^y*r7°<7 y Y y A±-cgem-4^iii$f* ; ? 1 fl|j&*^ri-&«i 1 b) o-tr 

^^5y>7*-A*fl2. a. v ) co®^ vo. - ;v t fc fcftffl Lfco ffO 
2. b. i. I) (Dtft&^Vx.- )V&MMLtco 
[0132] 

ffi M m 5e bT f 6 * S3 □ -9- > 7° ;v E H ^ o ^ > 7° i£^£ co# MXiiZZfrb 

^*#&<&»«iftfcBB1l3*ifc|§n (MMM%M& 1 n™- 3™) £}¥ALT£;v> 
il^ti/cPDMsyv-f mtzmx*mML?zi?yy°)V'\ZWkmm) 

i^f>^*3mLfco # K Hl&te <*> v > 9- > y jvX te &g£ <7?»^ * » » 1 4 >t 
[0133] 



(114) ^2 00 3-5 0 1 65 4 

7*4 x^y-y-te, Tf?ig(7>*- y^fyy'^ (G-nson 231 XL) , — o&±<£>v 

[0134] 

d) £ hftZ-^yy^KW* & £&v>-fv ^^yt(:J; > T'JV&^is^cDig 

^•fe>"^^9 y h "7*- A±-CgEHr4¥l0l*f»?«3lc«r^rr4ffO 1 b) O-fe 
>t^5f >7*-AS:«2 1 a. v) ^ifetVa-^tHMUo W 
2. b. i. I) e>tfctfJ^ey.3.-/n£rjBKLfco 
[0135] 

SII ffi £ ¥ f g £ gg p -9- > 7 s ;v E B ^ ^ y y° )V R zr mm <r> ffr in X it % a* 
^>:/;v&^^£ft$BEi£Xfi-b;?V > M-'fi5!lfcffi5SL , "C&*fr-*-*j&s — ^ 

0 ^KB^^M^^yy°^xtemg<Dm&KM^*mv&fctt), Tjttezw&m 

[0136] 

fV^^>f l±, -fim<D*- y^yfv (Gilson 231 XL) , -oJ^_h<7)v 

<D#<DtyV)$:?LRZf#yy°K£2>feMfc£ *) , ^£&f^X{i^>^v£fti»JE 

[0137] 

W4 
JV^ 

4. a) JgJB^ifc 

1 ) 'J > tlf$ 326 ml (0. 0 7 0 M. pH7) „ KC1 29. 5 9, E 
D T A X 2 H2 0 0 . 0 9 9. *°'J ( T ^ V frWL) 5100^ h 'J ^ A S 2 . 259 



(115) ^2 00 3-5 0 1 65 4 

> Tween 20 2 . 2 5 9, TVit± MJ ? A 1 . 13 gSr&Sg&T 4 . 5 'J ? f 

^ ^ ^ g v&ffffc ( p H 7 . 7 ) 
[0138] 

2) ^-y -?>vWM. (i6*c-Cy-5) : fHHEttfc titzXV - 

t^2t LTfflffi6t)& 1 6^<7>*ft^2t (/W ^"-f -ff- a >»Hfifc ltCy5- 
5' -GTTGTGTGG AATTGTG- 3' (10^'M) ) i^t>44Cy 5 

[0139] 

3 ) : * >7R 2 5 0 m1 K v#f§? L fc, h'J^AO. 22 9, 9 

xVftth'JfAO. 119, Tween 20 2 . 5 9, * >U A T 3 K 1 4 2 flESttfT 
MJ^AO. 139 
[0140] 
4. b) ft« 

(i ) Mia) «-b>t7°7 7 h7*-A^,^ij2. a. v) ©ife^ya-JV 
31 CFfll 2. b. i. I ) <D^km^^^--^^£h^KM3. a) «ll7n-b;v 

[0141] 

/n ^ t* ij -tf - v- 3 > 8Mflrj& 1 ) T 5 frffl'flc& L ( 0 . 5 mVmin) , ^ ^ ^ 
^ > ^A/^jft* 5 #M#y£1-£ ( 1 nM 16*c-Cy-5;0. 5 ml/mi n) 

o 

5 #W (0. 5 ml/mi n) 0 

^ij ^ -tf- v 3 v»«f?ft-c 5 & (s^HHb) o 

[0 14 2] 

;v ^ * -t > x^ft-e 1 53* ra Pfi-e|E^ t fc 0 



(116) ^2 00 3-5 0 1 65 4 

[0143] 

0"i) M 1 b) ^-bvt^f 1- 7*-A£, M2. a. v) ^Sjjla^Ev j.- ;v 

*t,U f Kffil2. b. i. I ) (D$>m^i?*.~)l>RV ; M3. a) <£>Efl 7 n - -t ;v 

[0 14 4] 

it pjft J* , Jiir^-e * ©ig^ e> & * <) o o 

^-f 7* 'J -If- > 3 ymmWL 1 ) -C 5 ^MiSfejt t ( 0 . 5 ml/min) , y ? 
■9- > 5 ^Mttl&-r4 ( 1 nM 16*c-Cy-5;0. 5 ml/min) 

o 

/N^ yMJ ^ ^f_^ g >lfIt5MW^O 

W£$S?ft*5#ratfc*fri-;&X*I (0. 5 ml/min) 0 

[0145] 

jv 3 * -fe > XSEftT 1 frffl HS-cia^t L *:«, 

[0146] 
4. c) jg^: 

J^T. ft?l-ffi4. b. i) K Lfzi)^X^hfitzm^nt LTiDSo C 

4nmx(@9imi<oiiLSMItEi**4JifcLfco 6 x 6 ftlHOEJ* (^ijxff) <7)— #T<^> 
ffli, 7n-4:;KDtW<i:|£iL, Lfc^oT, ffiw tHW EJ* t |WI D4fe# 

& tz *) ft Sc. cpsj ) 0 

[0147] 

mi] 
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* 1: 



m 


i 


2 


3 


4 


5 


6 


fr 1 


14800 


19350 


21100 


33000 


34300 


39000 


ft 2 


15600 


18410 


21800 


34900 


38010 


38300 


fr 3 


14600 


17700 


19700 j 


32600 


32700 


41400 


ft 4 


14900 


20700 


19700 


27200 


36900 


42100 


ff 5 


13500 


16300 


19100 


23700 


31000 


41300 




14680 


18492 


20280 


30280 


34582 


40420 


mwam 

(%) 


5.2 


9.0 


5.5 


15.4 


8.4 


4.1 



[0148] 

Ml. a) ■C«fflLfc-b>t^57h7*-A©»^ > l2+/-3"V)tl? 

£0 1 1^*77 t Lt/7to 
[0149] 

n j* * $t x- r £ * ft k m t T^ff n mm $ * 7t 0 m& ytbm^m & i a ^ 

[0150] 

^2, r#&*: mm, C P S J ) o 
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[0151] 
m 2: 



m 


i 


2 


3 


4 


5 


6 


ft 3 


27174 


18900 


18230 


17964 


13080 


11943 


ft 4 


27900 


19410 


19025 


17950 


16130 


14500 


ft 5 


26033 


21530 


20667 


17025 


15217 


13000 


ft 6 


24274 


22290 


17949 


16621 


14265 


11700 


*m 


26345 


21076 


18968 


17390 


14673 


12786 


(%) 


6.0 


5.8 


6.4 


3.9 


8.9 


10.0 



[0152] 

fe^-mm. i Rifii<Dm<vitmmK&w%m (a) *<D&mm&te}£mm^< > & 
m\zi&<vm$n<Dm±t t ttttc^Lfc (^2£#jbo o — m t lt, ^2 

L5I < lU?V^->£0 2 i:^*7 7t LT^to 
[0153] 

-4 0 a>$>, ±iaia*#M Lfc5&*s> + 4° «-ft$*£ 0 rwi^u, fen 

[0154] 

i^>J:?J-, F^-^ftTT, tlrf-flliit I coftMEl^co 6X67 W (7)E3o(7) 
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[0155] 

P"i) iikT, tmm4. b. ii) LT|feD4o ^Lfc© 

to Kg£H 3 9 -7 J- 7*-A±i:fi:ftJttilIIE*©7W HfiMtrt: 

o 

[0156] 

=t 19 ^§^2 5 +/- 5 "^^^S^^^Mf^WiBf^WjBf^SSsptiJi 
[0157] 

Ml 5 

a) -t'/f 7"5n7t-A 

( i ) (Q 1 6^xft$ 4 8 "™xJ¥£ 0 . 7 mmco^vf-co-b f 9 ? F7*-A^ 
ttttLfco (ft&fftK&mttm (b) ) 14, AF4 5#77> ( 6 3 3 ™^ 

JB$rJ£n=l. 52) ^t>*4 txZ>-C*ofc 0 KJ£1£«»itS&D C*^* * U > 
^fcJ:*K ^toKjgK&Jf (b) ±C^«H:2S&Ta 2 0 5 g (a) 
tJt, 6 3 3 nm t^2. 1 5 (Dm^^fkB Lfc (Jff¥$ 1 5 0 nm ) o -fe^T" 
9^h7*-A^ ^-tL^tLMSB3 6 onmco-o^SltL^^jt^M 1 a) t 
I^HW:BB1fi-e3 kfc^tf fc<Z>T*»ofc (ft£ 5™"xi|ig l 1 ™xipM 1 

2mm(7)^, fg-T-$?£ 1 2+/-3™i) 0 L^L, J^TKlBftl-fctfiate-Cli, 

[0158] 

(ii) ipl 1 6 rrmx g?4 8 n™X J? £ 0 . 7 nw^vf-^ -fc: >^ ^9 y F7t-A^ 
e (b) ) fi, AF 4 5 ( 6 3 3 nm-e^jgjff s£ n = 1 . 52) j^kfc* 



(120) ^2 00 3-5 0 1 65 4 

6 onm&^m^S 2 5 +/- 5 ™<?>^ffi V 'J - 7te^&*B*RjI£3£#* fc£ 

S o Kfia^iSI DC^^'^'JJ'^ ( D E 4 4 1 0 2 5 8 <£ «9 > 

3fc^«J^aW'5rJB (b) J:i:^Cli^Ta 2 0 5 fiI (a) ^It^t 
, 6 3 3 nm -e<7)2. 1 5 <7>/S#t^£^c Lfc (MS 1 5 0™) 0 Wli^frT, 
6 3 3 ™<vm&yb*m+ 3° ^S^t^^L/to $J- 6° ^fT6 7 0 
™ (C y 5 O^Oft^ffit-WJtO <^^S<^3fc01*IIS#XlimS#* s fe £ o fco 
[0159] 

^5*;b7*-A5. a) ( i ) &E/ P"i) Srff it L, o.*°3r>-> 9 > «fc o X 
WT?->9>ftLfc > - ^y V> 5 0 Omlffj 1 0 m_l (2%v/v) 3 - 

yyJVi^yyDk'JV > U p« h^W^W 1 ml (2%v/v) N-^ 
^v^ne^7 5> (7 0tt7flH) ) o ^5fc«lfft3*tfc 1 87-* U a" 
^^tf F (Cy5-5' - C C G T A A C C T C A T G AT A TT - 3 ' - 
NH 2, 18*Cy5-NH2) > 1fim.<OX# V 9 (Genetic Microsy 

stems 417 7 w-y) -e > frtL^ifcl 6X 8 h (8ffx 1 6 ?!U * # 

y h £>fc 19 5 0 P"l) ^f,44roo7W Kfl^t LfCo Lfc fl|?8W>*J&li, 
fr-t^cS^ 1 O^MTl^ 1 0" 6 M 1 8 *C y 5-NH 2-C&*K 
, Ztl^tl ft nt %tz n 1 0 0 -(HX EM 0^<7), b (fig*b 1 2 5 ^ m 

, ^^raffi«l3 7 5 ^m) ffi<75 7>U*n7*T*JK**#f>*Lfc 0 
[0160] 

-€-*L-€**L*B*?J 3 . 2frmx^$5. 8i™cDX*°7 h T W ^^y^ry'y y Y y * 
-A±C3. 3 mmfgj ayff {zy 1/4 LT, t>t^5f h7*-A (i) <DWi& 

o 

[0161] 

b) rfc^ 



(121) ^2 00 3-5 0 1 65 4 

r V * - A ( i ) RZf (ii) (OTs^y V T V -f h CO&fttfk £ ^ rfJlE^ 7 3r V ^ 
(Genetic Microsystems 418 Array Scanner) TflillJLTto ^rCOfcibK^ W) 

KttBLtio j£&i&m±, PuyKfZZtltzmKmCC^tz (1 8nm/min 

, 7&m& 2 2"«") o 

[0 16 2] 

£ h%&]tm<V?c)t>, ^yy-yyy r*7*-A (i) it I StfH*^ 

$ 1 mmx ifiM 1 2 "™ l*HS^^+3° ) <?5^^- y V K 33 \f & f*j*£^ X *) , 
aM^T-TtHBILfco *-<z>fc*K, M2co®4a- ; ev^-;v/Kj*a^^j.-;Va. ii 
(^n ij ^ a * * y v - *ffr h<r>m&M&, 0 . 6"W RttB ^ > X -C}£*) Srfffl 

2. b) (i) ( i ) <D$cm*z?^-)\skm.fr&te*t-?:®Lm 

[0163] 

c) jg^ 

5fh7*-A (i) 71 (ii) n5Sffl$*L£g[gfMlt^a^ 
[0164] 

«^tt4-t>t^5 f r 7*-A (ii) W-ME«<7?^J*»c»^fl|a£ 
£ & n-fe >• 9 y > 7* -A (i) <o^^J; V) &#3»KSv>^:5fr|g#s&«tlg 

^i*^-^, t>t7 , 97h7*-A (i) <om&, ML<mm-r&zt&i? 

t7t75^7*-A (ii) <r>m&, #3:%m&^i&M-f&ztfrx-*i, 



(122) ^2 00 3-5 0 1 65 4 

(a) ©£lii:fItS7J^0 7*7^ 

^<7)7ti6^^- 6° co^jg-efe^^ t 51.jBf#3*LfcSlJ^fi$fc, nmvyx 
<7)m^r$am<vtzisb, Wcttigs-fcZ-oXUMZti&o till ^ y^eoig 

o Sv^yg^W, ^ y K€-t<9^*&^ filial £ ft&v^t m 

h - * £ ^IPj! H L fc tfi T2»TO K ffi c - t WC § & o 
[0165] 

H - * Sr^ri - * y 1- 7 * - A (i) 

[0166] 

[0167] 

ft^#Tt^>f7"7y f7*-A (i) &m^z>}£mtmte, 

, £ ft T\ I^Wf:f#LT 5-12 f&KflSifc* iiii'Tli i * 

[0168] 
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[13] 



m 3: 







MSMbjg ,7*7yh74^ (i) 




7° 7?f7*~A 
(i) 


7° 7?f7*-J> 
(ii) 


1 # 


3# 


10 # 




196 47-34 


905 4/-228 


541 +/- 21 


1511 4/- 83 


4097 4/-263 




253 47-8 


237 +7-6 


86 +7-5 


241 +/- 15 


683 4/-47 




144 47-4 


164 +/-2 


19.8 4/-0.4 


30.5 4/-2.7 


62 4/- 12 




1.4+/-0.3 


5.5 4/- 1.3 


27.3 4/-0.5 


49.6 4/-1.6 


67 4/- 8 
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